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Editorial
System and software solution-oriented architectures
1. Introduction
Everything has an architecture, presumably as a good solution to some real problems or as a goodmeans to achieve some
real goals of some real stakeholders. Among the many different kinds of architectures, system architectures and software
architectures have been gaining much attention to be of paramount importance as key high-level abstractions.
As a manifestation of this importance, among other things, it’s been almost eleven years since the IEEE Recommended
Practice for Architectural Description of Software-Intensive Systems (standard 1471-2000) was released and it has been
used widely as a reference definition document by the research community in systems and software architectures. Its
meta-models reinforce the well-recognized importance of software architecture in software/system development and
maintenance cycles.
The 1471-2000 standard helped endorse the relevance of software architecture for system and software engineering,
and standardize the definition of a set of terms for architectural design and analysis, such as concern, viewpoint, stakeholder,
architecture, and others that are commonly used vocabulary by practitioners from industry and academia.
Subsequently, the evolution of software and hardware technologies, together with the emergence of new development
methodologies and paradigms such as cloud computing, mobile computing, and service orientation in fields as diverse as
health and smart grids, have steadily stimulated researchers to investigate techniques to more efficiently develop software
and systems of ever increasing complexity.
Additionally, the extensive penetration of computer technology in our daily lives poses new challenges and constraints
when designing software and systems to meet with the needs of large social communities of users, who are probably more
concerned with usability, performance, and privacy.
The development of software systems that help support social systems is of vital concern to industry, society, and
government. However, software systems that help achieve the goal of a transparent integration of natural, human, and
material resources will be possible only when their architectures are designed to accommodate this requirement in the
first place. Designing such software/system architectures mandates active consideration of multiple viewpoints’ use-case
scenarios of the final system. Nevertheless, in order to satisfy functional requirements, non-functional requirements, and
constraints, innovative techniques need to be adopted to develop such software and system architectures.
Given this context for the 7th International Workshop on System/Software Architectures (IWSSA’08), selected papers
from those presented at this workshop form the basis for this Special Issue titled ‘‘Solution-Oriented Architectures’’.
Moreover, this issue is intended to provide several cutting edge architecture-related proposals to address specific concerns
in the use of modern technologies for the development of real-world systems in different socio-technical environments.
2. Topics
With a focus on tackling issues with designing socio-technical systems, contributors to IWSSA’08 were asked to submit
papers addressing the following specific topics:
• roles of enterprise/system architectures
• requirements and software architectures for specific application domains and case studies, especially complex systems
that use technology in organizational and social contexts
• architectural models in model-driven approaches
• traceability of requirements in architectures
• engineering quality in architectures to include non-functional requirements such as security, interoperability,
adaptability, responsiveness, ubiquity, reliability, dependability, self-healing ability, performance, usability, safety, etc.
• methodologies and techniques applied to the construction of high-quality system/software architectures
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• models and design theories for software architectures
• software architecture maintenance, evolution and management
• validation of requirements and verification techniques of properties in architectural design
• metrics and architectures
• service-oriented/object-oriented/aspect-oriented/goal-oriented/agent-oriented/scenario-based approaches to enter-
prise/software architecture development
• COTS/GOTS/Component/Middleware-Based development for architectures.
This time special emphasis was put on architectures satisfying requirements in particular domains in relation to the
aforementioned topics. The papers finally selected for this special issue also provide insight on ubiquitous computing,
negotiation systems for SOA, ontological engineering, and groupware systems.
3. Selected papers
The selection of papers for this special issuewasmade from those accepted and presented at IWSSA’08.More specifically,
eight full papers of IWSSA’08 were significantly extended and revised according to reviewers’ comments and audience
response. Subsequently, all of them underwent another rigorous and tough double-round review process, with four
reviewers in each round. As a result of this process, only four papers were finally selected for publication.
The paper titled ‘‘A Bargaining-specific Architecture for Supporting Automated Service Agreement Negotiation Systems’’,
by Manuel Resinas, Pablo Fernández and Rafael Corchuelo, presents a service bargaining architecture intended to automate
and speed up negotiation processes required prior to service hiring/provision in open environments. The paper identifies
and addresses specific requirements related to this issue, such as support for multi-term negotiations and protocols,
support multiple decision-making algorithms and support several negotiations simultaneously, as well as the unfeasibility
of complying them in a protocol independent manner.
The work ‘‘Integration of collaboration and interaction analysis mechanisms in a concern-based architecture for
groupware systems’’ by Rafael Duque, María Luisa Rodríguez, María Visitación Hurtado, Crescencio Bravo and Carlos
Rodríguez-Domínguez, introduces an architectural design to address the inclusion of interaction observation mechanisms
in groupware systems. These mechanisms allow user interaction analysis to be carried out and guide users to improve
their interaction with the system while working in collaborative environments. This is usually carried out by surveying
the frequency of use of available functionalities in a groupware application. The design provided is based on a separation of
particular concerns, i.e., Observation, Abstraction and Intervention. The architecturalmodel presentedwasused in thedesign
of COLLECE, a specific groupware application to support collaborative software development by pairs of programmers.
The paper by Marcela D. Rodríguez and Jesús Favela, ‘‘Assessing the SALSA Architecture for Developing Agent-
Based Ambient Computing Applications’’, provides an evaluation for the Simple Agent Library for Smart Ambients (SALSA)
middleware and architecture, intended to facilitate the development of autonomous agents, and reactive to the context,
in ambient computing environments. The validity of SALSA is carried out through a rigorous study that is one of the first
reports on the usability of a particular Ubicomp development framework from a developer standpoint. On the contrary, so
far most of these kind of studies focus on the evaluation of the performance and practicability of the proposed frameworks,
i.e., disregarding usability concerns.
Finally, the paper titled ‘‘Bridging the Gap between Software Architecture Rationale Formalisms and Actual Architecture
Documents: AnOntology-driven Approach’’, by Claudia López, Víctor Codocedo, HernánAstudillo and LuizMarcio Cysneiros,
presents TREx (Toeska Rationale Extraction), a proposal based on several ontology-related technologies to extract, represent
andmanage architecture design rationales retrieved from text documents. TREx typicallymakes use of twoontologies, one to
represent the architecture of a particular system and another one to represent software projects’ architecture rationales in
terms of Software Interdependency Graphs from the NFR framework. The ontologies are described in the Web Ontology
Language (OWL). The proposal helps automate the documentation of architecture design decisions, as well as identify,
structure and browse them. The work describes a case study from the financial domain in order to illustrate the validity
of the proposal.
We are sure that readers will find in these papers useful leads for their own research for the development of high quality
system/software architectures for developing socio-technical systems.
Acknowledgements
Our first gratitude goes to all the participants of IWSSA’08 for their enthusiastic cooperation and willingness to actively
participate in the workshop. Likewise, special thanks are for the Program Committee of IWSSA’08 for their thorough
and excellent reviews that helped substantially improve the quality of the papers for this special issue: Philippe Aniorte,
LIUPPA IUT de Bayonne, France; Hernán Astudillo, Federico Sta. María Technical University, Chile; Doo-Hwan Bae, KAIST,
Korea; Jaelson Castro, Federal University of Pernambuco, Brasil; Roger Champagne, Ecole de Technologie Superieure,
Canada; Francois Coallier, Ecole de Technologie Superieure, Canada; Kendra Cooper, The University of Texas at Dallas, USA;
Rafael Corchuelo, University of Seville, Spain; Lirong Dai, Seattle University, USA; Sergiu Dascalu, University of Nevada,
Reno, USA; Yannis A. Dimitriadis, University of Valladolid, Spain; Jing Dong, The University of Texas at Dallas, USA; Jesús
Editorial / Science of Computer Programming 77 (2012) 1–3 3
Favela, CICESE, Mexico; Juan Fernández-Ramil, Open University, UK; Paul Gruenbacher, University of Linz, Austria; Lars
Grunske, University of Queensland, Australia; Fred Harris, University of Nevada, Reno, USA; Michael Hinchey, Irish Software
Engineering Research Centre (Lero), University of Limerick, Ireland; María V. Hurtado, University of Granada, Spain; Stan
Jarzabek, National University of Singapore, Singapore; Li Jiang, The University of Adelaide, Australia; Carlos Juiz, University
of the Balearic Islands, Spain; Rick Kazman, University of Hawaii and SEI/CMU, USA; Pericles Loucopoulos, University of
Loughborough, UK; María D. Lozano, University of Castilla-La Mancha, Spain; Chung-Horng Lung, Carleton University,
Canada; Stephen J. Mellor, Embedded Systems Division of Mentor Graphics, USA; Tommi Mikkonen, Tampere University
of Technology, Finland; Masaki Murakami, Okayama University, Japan; Sergio F. Ochoa, University of Chile, Chile; Patricia
Paderewski, University of Granada, Spain; Sooyong Park, Sogang University, Korea; Óscar Pastor, Technical University of
Valencia, Spain; Fabio Paternò, ISTI-CNR, Pisa, Italy; Juan Pavón, Complutense University of Madrid, Spain; María Luisa
Rodríguez, University of Granada, Spain; Gustavo Rossi, University of La Plata, Argentina; Vespe Savikko, Elektrobit, China;
Motoshi Saeki, Tokyo Institute of Technology, Japan;Michael Shin, Texas Technical University, USA; Yeong Tae Song, Towson
University, USA; Sebastian Uchitel, Imperial College London, UK; RoelWieringa, University of Twente, The Netherlands; and
Andrea Zisman, City University London, UK. Although the list is not complete, we would also like to make our gratitude to
other external reviewers for the special issue: Kawtar Benghazi, University of Granada, Spain; Crescencio Bravo, University
of Castilla-La Mancha, Spain; Jordi Cabot, INRIA - École des Mines de Nantes, France; Joy Garfield, University of Birmingham,
UK; Gemma Grau, Accenture, Chile; André van der Hoek, University of California Irvine, USA; Miguel Hornos, University of
Granada, Spain; and Campbell McCausland, Mentor Graphics, UK.
We would also like to thank Dr. Robert Meersman (General Chair) and Pilar Herrero (Workshops chair) of the On The
Move’08 federated conferences at Monterrey, Mexico, for the support they provided to us.
Finally, we would like to thank Dr. Jan Bergstra, Journal of Science of Computer Programming, for agreeing to release
this special issue, and Dr. Bas van Vlijmen, University of Amsterdam, for providing encouraging support throughout the
preparation of this special issue, with great patience.
Lawrence Chung
Department of Computer Science,
University of Texas at Dallas,
Richardson, TX 75083, United States
E-mail address: chung@utdallas.edu.
Manuel Noguera∗
Department of Software Engineering,
University of Granada,
18071 Granada, Spain
E-mail address:mnoguera@ugr.es.
Nary Subramanian
Department of Computer Science,
University of Texas at Tyler,
Tyler, TX 75799, United States
E-mail address: Nary_Subramanian@uttyler.edu.
José Luis Garrido
Department of Software Engineering,
University of Granada,
Granada, Spain
E-mail address: jgarrido@ugr.es.
Available online 1 July 2011
∗ Corresponding editor. Tel.: +34 958 242810; fax: +34 958 244179.
